Back pain research
The incidence of low back pain, its adverse effects on sickness absence and the quality of life, and its consequent economic and social ill effects, show no signs of abating. Research in this field is difficult, as pain itself cannot be measured. Most spinal pain is mechanical or degenerative in origin, albeit provoked by injury or abuse. Consequently most of the conventional investigations on which we rely in so many other fields are unhelpful. It is therefore pertinent to ask in what ways might research be most usefully directed.
The normal healthy structures of the spine do not generate pain. There may be radiological evidence of wear and tear in the absence of any symptoms. A good basis for understanding back pain would seem to be, firstly, to determine which are the pain-sensitive structures of the spine, and secondly, to ascertain how adverse stresses can occur and in what way they may lead to structural changes in the tissues. Most tissues in the low back, as elsewhere, contain receptors sensitive to mechanical or chemical tissue changes and therefore they respond to stress, deformity, and damage, or exposure to chemical substances resulting from trauma or necrosis. Wyke (1980) has reviewed the work in this field showing that these receptors are found in the fibrous capsules of the joints, spinal ligaments, periosteum and attached structures, dura mater and epidural connective tissue, and in the walls of blood vessels. All these structures can 0141-0768/83/050342-02/$01.00(0 therefore initiate pain. However.the intervertebral disc itself contains no nerve endings.
Other work has been directed at demonstrating the sites at which pain is felt when an irritant is introduced. In 1938, Kellgren studied the site of pain arising from deep structures by injecting hypertonic saline through anaesthetized skin and mapping the sites of pain. Systematic injections into muscle, ligament and joint were made at each segmental level. The deeper the origin of the pain, the more diffuse was its distribution and more widespread the radiation, though generally being confined to the expected sclerotome. McCall et al. (1979) injected hypertonic saline into and around the apophyseal joints between L1-L2 and L4-L5 and mapped out the areas of pain referral. The pain was felt proximally but it is of interest that the areas showed some overlap. Smyth & Wright (1958) left nylon sutures in situ at spinal surgery: by pulling on them when the subject had regained consciousness, they showed that touching a nerve root could simulate sciatica.
Another approach has been to study the nature of the connective tissue changes in the human disc with age and damage. Adams et al. (1977) have reviewed the work in this field. It is known that in the young adult 85% of the nucleus consists of water, but that this percentage falls to 65% by the age of 60. The structure of the nucleus is composed largely of type II collagen laid down as a sponge-like mesh in which is locked proteoglycan linked by protein molecules to hyaluronate. This makes for a highly hygroscopic structure, damage to which may lead to loss of water, subsequent distortion of disc shape and secondary joint changes. The work of Maroudas et al. (1975) on the nutrition of the disc also shows that the outer part of annulus is the most cellular and has the highest metabolic requirement, that of the nucleus being lower but still significant. It is suggested that as the nutrition for the annulus is provided by surrounding blood vessels and the nutrition for the nucleus by vertebral end-plate vessels, impoverishment of supply from either of these sources may lead to degeneration. VernonRoberts & Pirie (1977) examined a hundred or more lumbar spine autopsy specimens, and showed that intervertebral discs had all deteriorated by 'middle age', the changes being more marked when vertical or posterior disc prolapse was present. They also found accompanying osteophyte formation and apophyseal joint remodelling, suggesting a cause and effect relationship: i.e. the disc changes setting the scene for the other pathology.
The gap between fundamental research into the spine and effective prevention or treatment of 1(') 1983 The Royal Society of Medicine back pain is very wide, but some successful attempts to bridge the gap have been made in the field of biomechanics. Much quoted is Nachemson's basic work on intradiscal pressure reviewed in 1980. In vitro and later in vivo studies of the nucleus pressure of the third lumbar disc were made using a hollow needle connected to a pressure gauge. These showed a relationship between the postural attitude of the trunk and intradiscal pressure. The intradiscal pressure could also be related to myoelectric signals picked up with surface electrodes and to intra-abdominal pressure using a radio pill (Davis 1981) , thus providing other useful indices of mechanical stress. The clear implication is that stress on the lumbar spine increases the chance of mechanical failure. Andersson (1981) , in reviewing the epidemiology of low back pain in industry, has pointed out the relationship between adverse biomechanical stress and the incidence of disc disorders. For example heavy physical work, static work postures, frequent bending and twisting, lifting and forceful movements, repetitive work and jarring occupations are all associated with high morbidity. Although mechanical low back pain usually starts between the ages of 35 and 55 years, sex, height, weight, posture and general strength and fitness seem to have little if any bearing on the matter. A constructive approach based on these principles was used by Westgaard & Aaras (1980) who showed that modification of work postures and static muscle loads by modification of assemblyline routines led to a really worthwhile fall in sickness absence due to musculoskeletal disorders.
As to the treatment of low back pain, there are two schools of thought: on the one hand are those who believe that rest is indicated, and on the other are those who believe that active treatments are of value. Basic principles would lead one to-expect that the healing or repair of a relatively avascular connective tissue structure would be best enhanced by rest and support, i.e. recumbency and a spinal brace. On the other hand, the temptation to apply a soothing remedy seems irresistible, and attempts to move a 'blocked joint' by manipulation provide regular work for therapists. Until these methods of treatment have been subjected to a properly controlled clinical trial, no one should presume to advocate or scorn any of them.
How may further progress be made? One way is to encourage multidisciplinary meetings such as those organized by the Society for Back Pain Research, or occasional symposia such as the two-day international symposium on 'Low back pain and industrial and social disablement' held last October at the Royal College of Physicians, which was organized by the Back Pain Association and sponsored by the Colt Foundation. The discussion at this meeting was sometimes healed. However, as the temperature fell, opinions crystallized to produce guidelines that are likely to stand the test of time: firstly, that fundamental studies of the mechanics of the spine do provide a basis for thought and ideas in the prevention and treatment of back pain; and secondly, that studies of empirical methods of treatment are of value if carefully controlled. A systematic approach using these guidelines should improve the lot of back pain sufferers.
